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Application/Control Number: 10/688,947 
Art Unit: 2861 

FINAL REJECTION 



/ Claim Objections 

1 . Claim 2 is objected to because of the following informalities: , 

• The terminology “generation” used in of the claimed limitation “heat generation 
ability” attributed to the circuit board and to the motor mounting member appears 
to be inaccurate since those items are inert and cannot generate or produce any 
heat, but they would conduct heat generated by the drive electronics and the 
drive motor, respectively. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

3. Claims 2-3, 5, 11-16 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 2 : 

• The following limitation “the circuit board having a second heat generation ability” 
(emphasis added) at line 22 appears to be in contradiction with what is disclosed 
in the current specification, which indicates that the circuit board is made of 
“paper phenol” or any “other materials without heat generation function” 
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(Specification, paragraph bridging pages 16 and 17). The above-mentioned 
limitation will be interpreted as not having a heat generation ability based on the 
disclosure for the purpose of the current examination. 

Claims 3, 5, 11-16 are dependent from claim 2 above and are therefore indefinite. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2-3 and 11-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hori (JP 8-211317) in view of Miyamoto et al. (US 5,900,961) and Yoshino (JP 7- 
178957). 

Hori discloses an image forming apparatus comprising a photosensitive drum 
(photo conductor, not shown) (English translation, paragraph [0004]), a frame body 
(casing 11) forming a laser scanning unit, a semiconductor laser (semiconductor laser 
light source 16) operable to emit a laser beam, the semiconductor laser being installed 
inside the frame body (Fig. 2), a polygon mirror (12) installed inside the frame body (Fig. 
2), a motor (polygon motor 13) operable to rotate the polygon mirror, thereby causing 
the laser beam to scan on the photosensitive drum, the motor being installed inside the 
frame body (Fig. 2), a motor mounting member mounting the motor and having a first 
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heat generating ability (the motor mounting member as shown in Fig. 2 is a rigid 
substrate that more or less conducts heat generated by the polygon mirror motor 13), 




a first circuit operable to drive the motor (the 1C drive mounted on the circuit board 17 
drives the motor 13 of the polygon mirror), a second circuit operable to drive the 
semiconductor laser (the 1C drive mounted on the circuit board 17 drives the 
semiconductor laser 16), a circuit board (main circuit board 17) provided outside the 
frame body aind mounting the first circuit and the second circuit (the main circuit board 
17 contains the 1C device for controlling both the semiconductor laser light source 16 
and the polygon motor 13, the main circuit board 17 is facing to the outside of the 
casing 11 so as to be in contact with the external air) (see Abstract) (Figs. 1-3), a first 
flexible cable (flexible cable 18) electrically connecting the first circuit and the motor 
(13), and a second flexible cable (flexible cable 19) for connecting the second circuit 
and the semiconductor laser (16) (Fig. 2). 

Hori fails to teach the circuit board being arranged in a non-overlapping manner 



with respect to the frame body. 
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Miyamoto et al. discloses an image forming apparatus comprising a 
photosensitive drum (23), a frame body (optical casing 1), a semiconductor laser (laser 
unit 202) for emitting a laser beam, the semiconductor laser being installed inside the 
frame body, a polygon mirror (203) for causing the laser beam to scan on a 
photosensitive drum (23), a motor (203) for rotating the polygon mirror, the motor being 
installed inside the frame body (Fig. 7B), and a circuit board (Figs. 6 and 7A) for 
packaging two circuits of a semiconductor laser drive circuit for controlling the driving of 
the semiconductor laser and a motor drive circuit for controlling the driving of the motor 
(the 1C device 208 being an integrated circuit device, which has dual function of 
controlling the laser unit 202 and the polygon motor 203) (col. 4, lines 50-56), the circuit 
board being provided outside the frame body in a non-overlapping arrangement with 
respect to the frame body (Fig. 6). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to rearrange the main circuit board of the device of Hori 
so as to position the circuit board in a non-overlapping manner with respect to the 
optical casing as taught by Miyamoto et al. The motivation for doing so would have 
been to dispose the main circuit board further apart from the location of the polygon 
motor so as to reduce the effect of the radiating heat from the polygon motor. Moreover, 
it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to rearrange the main circuit board of the device of Hori so as to 
position the circuit board in a non-overlapping manner as claimed, since it has been 
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held that rearranging parts of an invention involves only routine skill in the art. In re 
Japikse, 86 USPQ 70. 

Hori also fails to teach the circuit board having no heat radiation function, the 
circuit board being made of paper phenol. 

Yoshino discloses a laser printer, which includes a simple low cost electric circuit 
substrate (14) made of paper phenol on which a circuit pattern (32) is formed including 
a drive 1C for driving a semiconductor laser, the paper phenol being known as not 
having heat radiation function. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to use paper phenol for the circuit board in the device of 
Hori as taught by Yoshino. The motivation for doing so would have been to provide a 
low cost, small size and simple circuit board structure, which further prevents any short- 
circuit event as suggested by Yoshino at paragraph [0025]. 

With regard to claim 1 1 , Hori also teaches the frame body (casing 1 1 ) including a 
hole (notch in the casing 11) through which the first flexible cable (flexible cable 18) is 
disposed for connecting the circuit board and the motor (the flexible cable 18 connects 
the circuit board 17 to the polygon motor via the connector 20 located in the notch made 
in the casing 11) (see Fig. 2) (English translation, paragraph [0012]). 

With regard to claim 12, Hori teaches each of the first and second flexible cables 
(18 and 19) comprising a plurality of wires (Fig. 1). 
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With regard to claims 13-16, Hori further fails to disclose the scan start position 
detector for detecting a scan start position of the laser beam and the detector being a 
photodiode. 

Miyamoto et al. discloses a scanning optical device a scan start position detector 
comprising a photodiode (the horizontal synchronization signal detecting unit 207 is the 
laser beam detecting circuit that includes a photodiode) (col. 4, lines 41-45). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the device of Hori with the horizontal 
synchronization signal detecting unit as taught by Miyamoto et al. The motivation for 
doing so would have been to vertically align the scan lines during the image formation 
as it is well known in the art. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hori in 
view of Miyamoto et al. and Yoshino, as applied to claim 2 above, and further in view of 
Herloski et al. (U.S. 4,355,859). 

Hori, as modified by Miyamoto et al. and Yoshino, discloses all the basic 
limitations of the claimed invention except for the laser being angularly adjustable. 

Herloski et al. discloses a raster scanning apparatus having a laser for 
generating a scanning beam, the apparatus is wherein the laser is provided with an 
assembly for angularly adjusting the position of the laser so as to align the laser beam 
with the optical axis of the scanner (col. 1, line 62 to col. 2, line 35). 
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It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the adjustable mechanism for adjusting the 
position of the laser in the device of Hori as taught by Herloski et al. The motivation for 
doing so would have been to allow the laser printer to align the laser beam with the 
optical axis of the optical scanner as suggested by Herloski et al. 

Response to Arguments 

7. Applicant's arguments filed 04/03/07 have been fully considered but they are not 
persuasive. 

Applicant argues that the references fail to teach the “feature of the circuit board 
being disposed in a substantially non-overlapping arrangement with the frame body” 
and that in Miyamoto “most of the circuit board 31 is disposed inside and is sealed in 
the casing 21”. The examiner respectfully disagrees. Miyamoto teaches most of the 
electronics making up the circuit board 31 for driving the drive motor 203 of the polygon 
mirror and the laser unit 202 is disposed outside of the casing 21 (Fig. 6) and that only 
the wiring is extended inside the casing such that the electrical connection between the 
circuit board and the drive motor and the laser unit is made possible. 

Applicant further argues that the cited prior art fails to teach or suggest the 
claimed feature with regard to “the circuit board having a second heat generation ability 
which is smaller than the first heat generation ability of the motor mounting member”. 
However, as discussed in the above paragraph 3, the circuit board has no heat 
[generation] radiation ability, a limitation being met by the teaching of Yoshida, which 
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discloses a simple low cost electric circuit substrate 14 made of paper phenol on which 
a circuit pattern 32 is formed including a drive 1C for driving a semiconductor laser, the 
paper phenol being known as not having heat radiating function. Therefore, Hori in view 
of Yoshida teaches the motor mounting member having a heat radiating ability, which is 
naturally greater than that of the paper phenol. 

Conclusion 

8. Applicant's amendment, which changed the scope of the base claim, 
necessitated the new grounds of rejection presented in this Office action. Accordingly, 
THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C. Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




HAI PHAM 

PRIMARY EXAMINER 



June 6, 2007 




